The objective of this study is to examine the impact of innovation on three heterogeneous countries, Canada, South Korea, and Pakistan by using the consistent time series data from 1991-2011. The results confirmed the positive association between innovation and country's economic growth controlling the factors of FDI inflows, R&D expenditures, high technology exports, patent applications residents, and scientific & technical journals. The study conclude that technological innovation have a substantial impact on increasing country's economic growth, hence it is imperative to device strong policies to attract foreign investors to devote resources in a host country for development.
INTRODUCTION
During the past century, innovation in mechanics, computing technology and business practices has driven economic growth, raised wages and masses are enjoying comfortable and healthier lives. Today innovation performance is a crucial determinant of competitiveness and nation progress. The role of innovation for growth is strengthened by advances in new technologies and a greater focus on knowledge creation and use. Innovation exists when there is generation of new knowledge, there is no innovation without new knowledge.
Innovation is the process of discovering new ideas and realizing those ideas at large scale changing the way we live and work. The rise in living standard is due to innovation which is the ultimate goal of economics. Moreover innovation is important to help address global challenges such as climate change and sustainable development. Innovation has been and will be a key driver of economic prosperity. It enhances health and welfare and helps us to address key challenges facing society. In short, innovation is the generation and application of new knowledge in order to solve practical problem faced by the society. Furthermore, there are some indicators of innovation like R&D, FDI, High Tech export etc.
In the present study, we will find the impact of FDI, R&D and High-Tech. exports on Gross Domestic Product (GDP) of Pakistan (From South Asian Developing countries), South Korea (From East Asian Developed nation) and Canada (From North American Developed Country). The logic behind the selection of these three countries is that Canada has a very strong and innovative economy, and the main reason for selecting South Korea is that Korea has transformed itself from a stagnant agrarian society into one of the most dynamic industrial economies of the world within four decades.
while Pakistan is still on the pathway to development. Therefore, the comparison may be helpful in the adaptation of Canadian and South Korean innovative policies for Pakistan.
To examine the impact of R&D, FDI and high-tech exports on GDP growth, where FDI, R&D and high-tech exports are taken as independent variables, while GDP Growth as dependent variable, the study uses a time series data for the periods of 1990-2011.
LITERATURE REVIEW
This section provides an introduction to the main stands of literature of relevance for our topic. A number of studies have analyzed the impact of FDI, R&D and High-tech exports on economic growth. Most studies found that FDI inflows led to higher per capita GDP, increase economic growth rate and higher productivity growth (see (Falk, 2013) ; (Khan, 2015) and (Sattar and Mahmood, 2011) for recent reviews of literature). The literature for the current study is presented as under.
The theory of economic growth has its foundations in the seminal work of Adam Smith, David Ricardo, Malthus, Ramsey, Young and Schumpeter. Later on with the passage of time, it took new directions. The introduction of Research and Development and imperfect competition began with the models of Romer, (Alfaro et al., 2009) , (Carkovic M, 2002) and other similar works (Bailliu, 2000) . In 2011, Asheghion developed a model of endogenous growth by including the role of R&D in economic growth. This model used the idea of creative destruction. It assumes that the individual research can also affect the whole economy. The model derived equilibrium through forward-looking difference equation. It means that the pace of research in a period depends on present research and on the productivity of research. The research firms get monopoly rent of their innovations, which are replaced by future innovations. Each innovation result in new intermediate goods, which is then used to produce final good more efficiently. This study analyzed the positive and static properties of stationary equilibrium with R&D. Economic growth is the result of innovations, skilled labor force and productivity of research.
Accordingly, it is expected that a more highly educated workforce can better take advantage of foreign R&D-induced ideas, and is also more likely to use capital goods and licensing imports (embodying advanced foreign technologies) more effectively. Following similar reasoning, by investing in R&D activities, organizations can improve their (and ultimately their country's) ability to exploit (assimilate and apply) knowledge developed externally (Cetin, 2013) ; (Falk, 2013) . (Creane, S., Goyal Rishi, A. Mushfiq Mobarak, 2004) analyzed empirically the role of Foreign Direct Investment (FDI) in technological diffusion and economic growth by developing a model of endogenous growth. The data was taken for 69 developing countries from (Durham, 2004), International Monetary Fund (IMF) and Organization for Economic Co-operation (OECD) publications for the period 1970-89. The study investigated the channels through which the FDI inflow from industrialized countries can affect economic growth. The study concluded that FDI is more productive in those countries where the human capital accumulation is comparatively low. (Durham, 2004) investigated relationship between countries, R&D efforts and their innovation and between innovation and per capita income. The analysis employed various panel data techniques and used patents and R&D data for 20 OECD and non OECD countries for the period 1987-97. The result showed a strong positive relationship between innovation (patent stock) and per capita GDP in the both OECD and non OECD countries, while only the OECD countries with larger market were able to increase their innovation by investing in R&D. (Khan, J., & Khattak, 2013) suggested the development of R&D in Pakistan for sustained economic growth.
The study of Agarwal analyzed the impact of FDI on economic growth in south Asian economies. The empirical outcomes of his study reveal a positive association between domestic investment, FDI and GDP. (Khan, J., & Khattak, 2013) found FDI, Domestic Investment and Trade openness as the significant determinants of economic growth in Pakistan.
Research and Development (R&D) is emerging as another important tool for economic growth in modern era. Its role in economic growth was also emphasized in New Growth Theories. R&D results in innovation, which improves the quality and quantity of production. The research firm enjoys the monopoly benefits which they get after each innovation but these benefits are destroyed by next innovation (King, R. G., & Levine, 1993) . (Pesaran, M. H., & Smith, 1998) suggested diverse role of human capital and R&D in domestic innovation and international spillover of knowledge. This spillover leads to economic growth. (de Mello Jr, 1997) integrated Research and development with human capital accumulation in an endogenous growth model and used the ideas of (Patrick, 1966) , (Goldsmith, 1969) (Greenwood, 1990) . These studies recommended accumulation of skills and knowledge to achieve economic growth. Human capital accumulation not only accelerates economic growth but also provides incentives for research and innovation. (Saibu, M. O., Nwosa, I. P., & Agbeluyi, 2011) explained that FDI increases the productivity of host nations' resources by improving their allocation through competition among firms. FDI may also elevate the level of technology in domestic enterprise which compete with it, supply to it or buy from it. Caves also confirm that FDI accelerates the transfer of technology and innovation to domestic firms.
It is noted that high-tech manufacturing has been the fastest growing area of world trade and now accounts for over one fifth of total trade (see (OECD, 2014) . Such high-tech exports are likely to have a significant effect on the economic well-being of exporting countries (Hermes, N., & Lensink, 2003) . In addition, (Omran, M., & Bolbol, 2003) has emphasized that "the importance of global contact and interaction applies to economic relations among others and that there is much evidence that global economy has brought prosperity to many different areas of the globe and in overcoming pervasive poverty, both modern technology and economic interrelations have been influential." Similar sentiments are also expressed by (Omran, M., & Bolbol, 2003) .
Technological diffusion and advancements as experienced largely by several high-income countries seem to be the overriding cause of their trade patterns in technology specific products. The rise in technological capabilities is due to technological creation, improvements and advances that have taken place in a range of countries on several fronts. Given the importance of technology, its role in influencing nations economic well being and the global economic growth process has been addressed elsewhere (OECD, 2014) ; (Chung, n.d.) ; (Pesaran, M. H., & Smith, 1998) . (Bailliu, 2000) provides empirical evidence that high technology goods imports from developed countries not only positively affects domestic innovation, but also leads to increased GDP growth as higher quality capital goods are used in domestic production. In addition, Intellectual Property Rights (IPRs) is an integral tool to foster innovations in developing countries within South Asia (Khan, 2015) .
In the Ongoing study, we will find the impact of FDI, R&D and high-tech. exports, patent application, residents and scientific and technical journal articles on real Gross Domestic Product (GDP) of Pakistan, South Korea and Canada.
HYPOTHESIS VARIABLES AND MODEL SPECIFICATION

Hypothesis of the Study
Innovation has a positive effect on economic growth.
DATA AND VARIABLES
Data
The study has been carried on secondary data taken from: 1) World Bank site 2) Global Economy site 3) Different research papers/working papers respectively. During these recession periods the real GDP goes to negative numbers, but soon after every recession the economy attain its position.
FDI In high-tech, exports of Canada are strongly appreciable. Canada high-tech exports show an increasing trend, and in 2000, this percentage reached to its peak with 19.59%. After 2000 onward, data shows a mixed-trend in its values, but seems good to start recovery after every recession, showing a positive impact on GDP.
According to the data as presented in table 1 and figure 1, Patent application, residents shows increasing trend in its value and reaches to 5.52% in 2006. In case of developed countries, patent application have positive impact on GDP growth. Research is vital for economic development and economic growth. When a country publish more research articles, it leads to innovation which positively affect GDP of a country. In case of Canada, scientific and technical journal articles publishing is very high and is having positive smooth increase. Starting from 22.79% in 1990, and reaches to maximum level 56.38% in 2011.
According to the figure. Starting from 1.17 in 1990 and reaches to maximum level 53.82 in 2011.
According to Table 3 and Figure 3 , Pakistan's real GDP growth shows increase starting from 4.45% in 1990 and reach to 5.06% in 1991. The GDP reached to its maximum level of 7.71 % in 1992. In1998 after becoming seventh atomic country, due to large financial constraints from developed nations, GDP of Pakistan reached to its lowest level of 1.01%. The data shows that soon Pakistan re-attain its previous high position in 2004 and 2005 , when FDI and R&D reached to its high position and consequently affect GDP to reach to 7.65%.
FDI has a great positive impact on developed country, however in case of developing counties its impact on growth is not much appreciable due to low domestic investment. In case of Pakistan, low FDI lead to slow increase in GDP. This increase in FDI continue up to 1998 but after restriction imposed from developed country side and government instability, the % of FDI again reached to the level of 1989 FDI. After Musharraf taking over the government and due to some flexible policies for foreign investors, the FDI reach to its maximum level of 3.9% in 2007. After attaining the maximum position of 3.9 % in 2007, Pakistan again faced a decrease in FDI stock merely 1.44% in 2009 and 2010 decreased to 1.14 % and 0.62 % in 2011. This decrease was mainly due to political instability, war against terrorism and corruption (Khan, 2015) .
Pakistan has limited R&D base and innovation capabilities. According to the Table 3 Patent Application has been considered as an engine of economic growth in developed and developing economies but the effects is stronger in developed as compared to developing countries. According to the table and graph Patents application, residents is very low in Pakistan. In first half of 1990s the values of patent application shows mix trend. Onward, from 1995 patent application, residents shows increasing trend in its values and reaches to maximum 0.143 in 2005. The impact of Patent application, residents is low on GDP of Pakistan because Pakistan is a low income country. 
Cross Country Comparison
In this section we will provide a cross country analysis and interpret the results for the three countries.
According to the Table 4 and Figure 4 , the GDP of Canada is low and goes to negative in 1991 due to saving and debt crises. After the crises the GDP of Canada shows positive trend and reached to maximum level 5.12% in 2000. Again the GDP goes into negative -2.17% due to global financial crises in [2007] [2008] . On the other hand the GPD of South Korea is very strong and stable until 1997. Korean economy was hit Hard by the Asian financial crises, the economy continue to shrink and the annual GDP rate was -5.71.soon after the crises the GDP reach to maximum level 10.73% due to the economic reforms, of president Kim Dae-Jung. The Economy of Korea suffered significantly from the Global financial crisis of 2007-2008. Annual growth rate was 2.83% in 2008 and 0.70% in 2009. While in case of Pakistan the GDP rose continuously and reached to 7.71% of its maximum level in 1992. From 1992 onward both countries showed mix-trend in it real GDP growth, growth in real GDP of Pakistan is almost 40% more than that of Canada. The reason behind this is that Canada experienced two great recession due to which its growth rate is low than Pakistan. The GDP growth does not means that the economy of Pakistan is better than that of Canada, because there are so many other factors which determines the growth of an economy.
Foreign direct investment (FDI) is taken as one of the key factor of rapid economic growth and development. According to the above Table 5 According to the Table 6 and Figure 6 , the data of R&D in percent of GDP shows an increasing trend for all three countries. For Canada, the R&D percent of GDP reached to 2.09% of maximum level in 2001 and then followed by mixed trend in subsequent years.
While in case of south Korea the R&D spending is very high as compare to Canada and Pakistan. there is increasing trend in R&D expenditure of south Korea and reached to peak 3.74 in 2011. In Pakistan in 1998 R&D decreased to 0.11 % compared to 0.16% in the last year, however data shows a positive trend from 1999-2007 and reached to maximum level of 0.67%. The trend of data from 2007 onward shows decrease in R&D. From the above table it is clear that the percent of R&D of South Korea and Canada is far more than of percent of R&D in Pakistan, which provide a strong proof of the development of Korea and Canada and underdevelopment of Pakistan. Pakistan needs to invest more in research and development.
High tech exports have significant impact on GDP growth. According to table and figure 5.4, the available data shows mixedtrend for all three countries in high-tech export, but the High Tech Export of South Korea is relatively high. For Canada, the export is 13. 75% in 1990 75% in and 15.91% 1991 75% in . From 1992 75% in -1994 the export shows decreasing trend, followed by the strong increase in export take it to 19.59% of highest level in 2000. High tech exports of South Korea shows increasing trend and reached to maximum level 35.06% in 2000. In 2001, the percentage of high tech export dropped to 29.78% due to slow global economy and further dropped in 2008-2009 due to global financial crisis. In Pakistan in 1991, the export decreased to 0.02% compared to 0.07 % last year, followed by a mixed-trend in the subsequent years and reached to its maximum level of 1.85% in 2008 due to export promotion strategies. From the data, it is clear that South Korea and Canada are strongly in a better position than Pakistan in high-tech export. However, all the three countries show a positive impact on GDP.
According to the Table 8 and Figure 8 , patent application, residents in South Korea shows increasing trend in its values. As compare to Canada and Pakistan, the rate of patent application, residents is very high because Korean economy is highly innovative. For Canada data shows mix trend and reaches to maximum 5.52 in 2005. Patent rights in south Korea is very high, starting from 9.08 in 1990, and shows a smooth increase till 1996. In 1997, patent application, residents decreased from 68.41 to 67.36 and again decreased to 50.59 in 1998 because of Asian Financial crises. Onward, it shows increasing trend and reached to the maximum 138.03 in 2011. While Patent application, residents is very low in Pakistan as compare to Canada and south Korea because of low innovative economy of Pakistan. In 1990, patent application, residents of Pakistan was 0.023 which is very low and reached to maximum level 0.171 in 2008. 
METHODOLOGICAL FRAMEWORK
The data set for Canada, South Korea and Pakistan is collected from World Development indicator. The dependent and independent variables are listed above. Real GDP growth (in %) is dependent variable and FDI, R&D, High tech Exports, Patent application, residents and scientific and technical journal articles are independent variables.
Panel Econometric Model
GDP = α0+ α1 FDI +α2 R&D+ α3 HTE+ α4 PA+ α5 STJA+ €
To check stationary and non stationary of data by applying panel unite root test. Table 10 shows the Unit root analysis for ready reference. The results show that through panel unit root test where GDP and FDI are stationary on level because of his value is 0.0026 which is less than 5% but the remaining variables are not significant on level. On 1 st difference all variables p value are significant so here we reject null hypothesis and accept alternative hypothesis its means that our data is stationary on 1 st difference, now we can apply different model for our estimation. Like VECM, Johansen Cointegration, Causality test, VAR etc.
Moreover, we will apply Hausman test for Random effect and Fixed effect model which will identify that which model is best for our model estimation and will find out the relationship of dependent and explanatory variables (see , Table 11 ). The results show that PAT is the only significant factor that have a positive impact on country's economic growth with a coefficient value of 0.269%. Table 12 shows the estimates of random effect model for the ready reference. The results confirmed the estimates of panel fixed effect model , as PAT model has a significant probability value that confirmed its positive impact on country's economic growth, hence it is desirable to emphasize more on patent rights to innovate country's development process. Hausman test took a decision and shown that we can apply only Random Effect Model because of p value of Random Effect is greater than 5%. So in fixed effect model there is a positive relationship which satisfied our hypothesis. It means that if we change in FDI, RD, THE, STJ, and PAT there will be change occuring in the output growth.
Hausman test have two variable 1. Null hypothesis = Random effect model is appropriate. 2 Alternative hypothesis = Fixed effect model is appropriate.
So here we reject null hypothesis and accept alternative hypothesis
CONCLUSION
In this study, we examine the impact of innovation on economic growth over the period of 1990-2011. The study is conducted for three countries; Canada, South Korea and Pakistan using country wise analysis and cross-country comparison taking real GDP growth rate as dependent and FDI, R&D, high technological export, Patent Application, residents and Scientific & Technical Journal Articles as independent variables. The study conclude that these variables have a positive impact on economic growth, especially in case of Canada and South Korea the results shows significantly positive impact on GDP, while in Pakistan this impact is not significant because of some internal problems faced by Pakistan like low rate of domestic investment, political instabilities, less investment in higher education and low Literacy rate. However, the data shows that the real GDP of South Korea is higher than that of Canada and Pakistan. The growth in real GDP of South Korea is due to the high investment in R&D and Human Capital. The GDP Growth of Pakistan is high than that of Canada but it does not mean that Pakistan is more developed than Canada; rather there are some other factors also which significantly contribute in the development of a country like equal income distribution, gender equality, political stability and social justice. In short, we conclude that a country with high rate of FDI, R&D, High tech Exports, Patent rights and scientific and tech journal articles will be highly developed and the economy of that country will be highly innovative.
POLICY IMPLICATIONS
From the above analysis and conclusion, I must suggest the following Recommendations for the policy makers. 1) Development and adoption of such policy measures that create investment in friendly environment especially for foreign firms to accelerate economic growth in the country. 2) FDI should be included as an essential part in addition to export promotion strategy.
3) The policy makers should encourage improved domestic investment to accelerate growth rather than relying on Foreign Direct investment (FDI) only. 4) Strategy should be adopted to improve high-tech, export, rather than export raw and primary goods. 5) South Korea has no natural resources, so to boost up economic growth, Korea must increase its high tech exports. 6) As Pakistan is a populous country and has a deprived educational system, therefore, fundamental attempt should be made to attract FDI in this sector. 7) According to this study, Canada government should focus on FDI. 8) As in Pakistan, the major setback against FDI is political instability, so serious measures in the following area should be taken that will positively affect FDI. 9) It is imperative to overcome the energy crises like electricity and gas load shedding to eliminate the negative impact on an economic growth of Pakistan. 10) Finally, the government should provide appropriate funding of R&D performed in the public sector, especially in the higher education sector.
